EGM 6321 - Team 6 - Homework 1

Charles Cook
September 6, 2010



1 Problem 1

1.1 Problem Statement

Derive the first and second derivative of f(s,t)—y1 (t) With respect to ¢ and improve on the existing solution

1.2 Solution

With f a function of s(t) and ¢, the chain rule must be invoked for the total derivative with respect to ¢.
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Substituting for f evaluated at s, f(s,t) = f(Y'}(t),t), s = Y''(t) and using the notation ZY?(t) = Yi(t).
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For the second derivative define

o(s,0) == L 7(s, 1)

Then again by chain rule

1
& d _99ds 999

o (0f0 of\ o o (0f 0 0
_ 0 (0f0s Of\Os O (0f0s Of

Os \0s ot Ot) ot Ot \dsot Ot

0

_2f (0! wasga 0°f 05 | 0°f 05 Of s 0f
-~ 0s2 \ ot Os Ot Ps ~ OsOt Ot Otds Ot Os Ot2  Ot?
Assumrirrﬁ) real and continuous functions so that the order of the partial derivatives may be changed (Schawrz’s
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Substituting for f evaluated at s, f(s,t) = f(Y(t),t), s = Y(t) and using the notation 2Y(t) = Y'1(t).
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*As assigned in Lecture 2
fSchwarz’s theorem


http://en.wikiversity.org/w/index.php?title=User:Egm6321.f09.Team1/HW1&oldid=481657#Problem_1_-_Maglev_First_and_Second_Derivative_Derivations
http://upload.wikimedia.org/wikiversity/en/c/ce/2010_08_26_13_57_13.djvu
http://en.wikipedia.org/wiki/Symmetry_of_second_derivatives#Clairaut.27s_theorem

2 Problem 2

2.1 Problem Statement

Perform a dimensional analysis off|
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¢ (Y't)=—F'"[1-RU%, (Y',t)] - F*u? — 7 +M [[1 - Ru>,] [uly — Ru’y] + v’u®,]

2.2 Solution

#As assigned in Lecture 2


http://upload.wikimedia.org/wikiversity/en/c/ce/2010_08_26_13_57_13.djvu

3 Problem 3

3.1 Problem Statement
Show c3(Y'!,#)Y! is nonlinear with respect to Y1

3.2 Solution

§As assigned in Lecture 4


http://upload.wikimedia.org/wikiversity/en/7/77/2010_08_31_15_01_03.djvu

4 Problem 4

Boundary value problem, y(a) = «, y(b) = f, find ¢,d in terms of «, @

4.1 Problem Statement
4.2 Solution

YAs assigned in Lecture 5


http://upload.wikimedia.org/wikiversity/en/c/c6/2010_09_02_13_55_50.djvu

5 Problem 5
Verify La(yy) = La(y%) = qﬂ

5.1 Problem Statement
5.2 Solution

lAs assigned in Lecture 6


http://upload.wikimedia.org/wikiversity/en/c/cd/2010_09_02_14_58_46.djvu
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